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Motivation
Pharmaceutical Safety Assessment

• “About one-third of all drugs fail preclinical or clinical testing because of 
apparent or suspected drug toxicity.  According to industry estimates, 
companies spend about $2 billion annual on toxicity-related drug failures.”
D&MD Market Analysis Report, “Managing Toxicology for the Future”, 2003

• “...Clinical failures based on liver toxicity alone have cost them more than $2 
billion in the last decade” FDA Critical Path White Paper, 2004

• “10% improvement in the prediction of drug failures would lead to a $100 
million savings in development costs per drug” FDA Critical Path White Paper, 2004
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Primary Goal of the Session
Present a broad spectrum of current efforts towards developing in 

vivo and in vitro genomic markers to predict complex toxicological 
endpoints... 
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ToxCast Merges HTS and Genomics 
Technologies with Traditional Toxicology
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Human Relevance/ 
Cost/Complexity

Throughput/
Simplicity

High-Throughput Screening Assays

10s-100s/yr

10s-100s/day

1000s/day

10,000s-
100,000s/day

LTS HTSMTS uHTS

batch testing of chemicals for pharmacological/toxicological endpoints 
using automated liquid handling, detectors, and data acquisition

Gene-expression
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Gene Expression
Profiling by Microarray and PCR

Human BeadChips assay up to 48,000 transcripts.
Mouse BeadChips assay up to 47,000 transcripts.
RatRef BeadChips assay up to 22,000 transcripts.
Customized chips- up to 1400 genes in 96well format.
Individual or multiplexed PCR (< 48 transcripts  in parallel).
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Using Patterns in HTS, HCS and Genomics 
Data to Predict Toxicity
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Chemical HTS HCS Genomics Toxicity
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